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4) ELEMENT DE STRUCTURE RENFORCE ET SON PROCEDE DE FABRICATION. 


fe^ Element de structure renforce forme par un corps 
cTeux ext^rieur (20) sur lecue- les parois interieures delimi- 
tent une chambre de remplissage d'une matiere telle 
qu'une mousse, caracterise par le fait que la chambre de 
remplissage (23) renferme un element ihterieur (25) ner- 
vure qui delim'rte des cavite.<; (30) remplies de mousse, for- 
mees au contact de Telement interieur et limitees par lesdi- 
tes parols interieures (20i) de I'element ext^rieur (20). 
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ELEMENT DE STRl CTURE RENFORCK ET SON PROCEDE DE 
FABRICATION 

L'invention conceme un element de structure renforce et son procede de 
fabrication. 

L'in\eniion conceme plus precisement un element de structure rraforce 
destine a etre utilise dans les vehicules automobiles, sur lequel les parois 
inicricurcs d'un corps creux deliniitent une chambre de remplissage d'une 
maiierc telle qu'une mousse. 

C)n connait par la publication DE-U-I98j4I3 un vehicule dans lequel on 
associe a la structure du vehicule un element d'absorption d'energie, qui 
s'ciend sur la largeur du vehicule et qui est forme par un corps creux de 
sociioii transAer^ale en U dont les branches opposees sont alignees 
horizontalement. Le corps creux est rempli d'une mousse plasiique. Ce mode 
d*c.\ccution a cependant pour inconvenient que Ic coqjs creux ne presente 
qu'ime faible rigidiie. Les branches du corps creux ainsi realise flechissent 
sous rctfei d'effons relativement faibles. de sorte que son pouvoir 
d'absorpiion d'energie par deformation est insuffisantc. 

A partir de ces considerations, rinveniion a pour objet de realiser un element 
dc structure renforce a forte rigidite. Non seulement la fabrication doit en 
etrc simple, mais on doit aussi pouvoir adapter le renforcement propose a 
dilTcrenies varianies d'elements de structure compte tenu de leur section et 
de leur localisation. 

Pour alteindre cet objectif, scion Tinvention. la chambre de remplissage de 
relenicni de structure renferme un element mterieur rigide nervure qui 
dclimiie des cavites remplies de mousse formees au contact de Telemem 
interieur et limitecs par les parois dc l*clement exterieur. 

L'invention presente Favantage de s'adapter a des corps creux faiblement 
rcsistants faisant partie d'une structure ou d'un chassis aliese. 


2749263 

- 2 • 

L'invention prcscntc egalement Tavantage de pouvoir equiper certains 
troiivons de ia structure ou du chassis d*un vehicule support dc la carrosserie 
dudit vehicule. 

Lav antage principal de I'in\ ention consiste en ce que Ton obtient au moyen 
5 d'uii element de structure et de son retnplissage un element transmetteur 
d'eifort independamment de la forme de I'element de structure. L'element de 
stnicture permet de la sonc d'accroitre localement la rigidite de ladite 
^tnicture. 

La realisation de Pelement de structure est paniculierement simple et s'obtient 
lu par simple chauffage de Telement interieur, pour realiser Texpansion d'un 
produit moussant qui assurera de la sone I'enrobage et rinunobilisation dudit 
element interieur et le collage du produit moussant sur les parois interieures 
de rclemcnt extcrieur. 

D'autres caracteristiques et avantages de l'invention apparmtront au cours de 
15 la description qui va suivre en reference au dessin annexe donne uniquement 
a litre d*cxemple dans lequel : 

- la tigure I est une vue en elevation d*une carrosserie de vehicule 
automobile sur laquelle on a represcnte a titre d'exemple non limitatif les 
localisations possibles de Telement de structure conforme a l'invention. 

:<) • la figure 2 est une representation perspectK^e de Tarmature interieiu-e. 

- les figures 3 et 4 sont des viies en coupe de I'element de structiu'e suivant 
la lignc IV-IVde la Bgurc 1 respectivement avant et apres {'expansion de 
Telement moussant. 

La figure 1 represcnte schematiquemeni une carrosserie 10 de vehicule 
25 uuiomobilc montcc sur un soubassemcnl 1 1 . Sur le soubassement 1 1 la 
reference 12 designe le longeron infericur dont les parties 13, 14 en pointille 
sont constituees a titre d'exemples non limitatifs par des elements de 
structure conformcs a invention. 
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Aiiisi que cela est represeiuc a la figure 3 ou 4. uii element creux exierieur 20 
esc consiitue par un profile a section en U 21 dent Ics sommcis rabattus 
constituent un bord de soudurc au contact d'une tole de fermeture 22. 

Lcs paruis iaterieures 20i de relemem 20 dclimitcnt une chambre de 
reinplissagc 28. 

Scion rinvention. une armature constituee par relcment nervure 25. qui 
suppone le produit moussant non expanse 24. L'annature 25 est introduite 
dans la cliambrc 28 et est reliee rigidemem a la tole de fermeture 22. 
L'cnscmbic ainsi constilue est rapporte soude. selon la figure 4, pour former 
un corps crcux a\ ec le profile 21 de section en U. 

IJcMi^cmblc ainsi assemble permet le librc passage 23 des produits de 
JcLap:ii!c ct dc traitcment de surface avant cuisson et done I'auto-nettoyage 
dc la paroi inicricurc 20i de la piece 21. 

L'jniiaiurc 25 csi constituee par im profile en materiau conducteur thermique 
tcl qu'mic fonto d'aluminium. de magnesium, etc... dont ies nervures 26. 27, 
35 sunt oricnicc.N vers la paroi interieure 20i de Telement exterieur 20. Ces 
!ici\ urcs qui dclimitcnt des cavites 30. remplies de mousse assureni au cours 
J'un appon cali)rifiquc, la diffusion de la chaleur pour Tobtention d'une 
elc\aiioii dc temperature, suffisante au declencheraent de I'expansion du 
produii niouN.sanr ci son adherence sur la paroi interieure 20i (figure 4) lors 
du iraiicnicni dii longeron 12 et de Tarmature 25 au cours du passage de 
Tciiscmblc du \cliiculc dans Ies fours de cuisson. 

I 'expansion ciixisaticc dc la mousse permet sensiblemcnt de tripler son 
\olumc initial. I.amiature 25 assure de la sone simultanemeni I'apport de 
Iciicrgic calurifiquc necessaire a I'ex-pansion liomogene du produit moussant 
Ic long de la portion necessaire du profile 21 et le renforcement local de ce 
Jcmicr par suite du collage de I'armature 25 dans ledit profile 21 par 
riniemiediaire de la matiere moussante. 
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RF\ ENDICATIONS 

1 ) Element dc structure renforce forme par un corps creux exterieur (20) sur 
lequci les parois interieurcs deiimitent une chambre de remplissage d'une 
matiere telle qu'une mousse, caracterise par 'e fait que la chambre de 
remplissage (23) renfenne un element interieur (25) ncrvurc qui delimitc 
des cavites (30) reniplies de mousse, formees au contact de Telement 
interieur et limitees par lesditcs parois intcrieures (20i) de Teiement 
exterieur (20). 

2) t lenient de structure selon la revendication K caracterise par le fait que 
relement interieur (25) porte des nervures (26, 27, 35) orientees vers les 
parois interieures (20i) de Telement exterieur (20). 

3) Llement de structure selon la revendication 2, caracterise par le fait que 
les nerv-urcs (26. 27. 35) de Telement interieur (25) sont ponees par un 
renfon en fonte d'aluminium. 

4) Precede de fabrication de I'element de structure renforce selon I'une 
quelconque des rcvcndicaiions I. 2 ou 3, caracterise par le fait que Ton 
introduit dans unc chambre de remplissage (28) une armature (25) 
supportant un produit moussant (24) pour laisser le libre passage aux 
produits de traitcmcnt dc surface et que Ton realise I'apport caloriiique 
necessaire a Texpansion du produit moussant et a Tadherence de celui-ci 
aux surfaces {20i) interieures du corps creux exterieure (20) pendant le 
passage dc Tensemble du vchiculc dans les fours de cuisson. 
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REINFORCED STRUCTURAL MEMBER AND FABRICATION PROCESS 

Reinforced structural member formed by an 
outer hollow body (20) wherein the inside 
walls delineate a chamber for filling with a 
material such as foam, characterised in that 
the filling chamber (23) contains a ribbed 
internal element (25) which delineates 
foam-filled cavities (30) formed In contact 
with the intemal element and limited by said 
inside walls (201) of the outer element (20). 
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REINFORCED STRTirTTIPAi . mFMBFP and FARRTrATiniv 
PROCESS 

The invention relates to a reinforced structural member and its fabrication process. 

More precisely, the invention relates to a reinforced structural member designed 
for use in road vehicles, wherein the intemal walls of a hoUow body delineate a 
chamber for filling with a material such as foam. 

According to publication DE-U-1983413, a vehicle is known wherein the vehicle 
structure incoipoiates an energy-absorbing element extending over the width of 
the vehicle and which is formed by a hollow body that is U-shaped in cross- 
section and whose opposing limbs are aligned horizontally. The hollow body is 
filled with a plastic foam. However, this method of construction presents the 
drawback that the hollow body has only limited rigidity. The limbs of the hollow 
body thus formed warp under the effect of relatively small forces, so that its 
ability to absorb energy by deformation is insufficient. 

Pursuant to these considerations, the object of the invention it to provide a 
reinforced structural member with a high degree of rigidity. Not only must its 
fabrication be simple, but it must also be possible to adapt the proposed 
reinforcement to different configurations of structural members having regard to 
their cross-section and location. 

To achieve this objective, according to the invention, the filling chamber of the 
structural member contains a ribbed intemal rigid element which delineates foam- 
filled cavities formed on contact with the intemal element and limited by the walls 
of the outer element. 

nie invention has the advantage of being suitable for use with hollow bodies of 
limited strength forming part of a lightweight stracture or chassis. 


2749263 

-2- 

The invention also has the advantage that it is capable of being fitted to certain 
sections of the vehicle structure or chassis supporting the bodywork of said 
vehicle. 

The principal advantage of the invention lies in the fact that a structural member 
and its filling provide a means of obtaining a force-transmitting element 
independently of the shape of the structural member. The structural member thus 
makes it possible to locally increase the rigidity of said structure. 

Constmction of the structural member is particularly simple and is realised simply 
by heating the internal element, causing a foam product to expand thereby 
encapsulating and immobilising said internal element and bonding the foam 
product to the inside walls of the outer element. 

Other characteristics and advantages of the invention will become apparent in the 
course of the following description with reference to the attached drawing given 
solely by way of example, in which : 

- figure 1 is a view in elevation of a road vehicle body whereon possible 
locations of the structural member according to the invention are shown by 
way of non-limitative example. 

- figure 2 is a perspective view of the internal reinforcement. 

- figures 3 and 4 are sectional views of the structural member on line IV-IV in 
figure 1 respectively before and after expansion of the foam material. 

Figure 1 is a diagrammatic representation of the body 10 of a road vehicle 
mounted on a subframe 11. On the subfi-ame 11, reference 12 designates the 
bottom rail of which the shaded sections 13 and 14 are, by way of non-limitative 
examples, composed of structural members according to the invention. 
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As illustrated in figure 3 or 4, a hollow outer element 20 is composed of a U- 
shaped section 21 of which the flanged top edges form a welding rim in contact 
with a closure plate 22. 

The inside walls 20i of the element 20 delineate a filling chamber 28. 

According to the invention, a reinforcing member composed of the ribbed element 
25 carries the unexpanded foam product 24. The reinforcement 25 is inserted into 
the chamber 28 and is connected rigidly to the closure plate 22. The assembly 
thus formed is fitted together and welded, according to figure 4, to form a hollow 
body with the U-shaped section 21 . 

The assembly thus formed allows firee passage 23 for pickling and surface 
treatment products before curing, and therefore permits self-cleaning of the inside 
wall 20i of the section 21. 

The reinforcement 25 consists of a profile made of heat-conducting material such 
as cast aluminium, magnesium, etc... of which the ribs 26, 27 and 35 are oriented 
towards the inside wall 20i of the outer element 20. These ribs which delineate 
cavities 30 filled with foam facilitate the diffusion of heat when a heat source is 
applied to produce a temperature rise sufficient to cause the foam product to 
expand and bond to the inner wall 20i (figure 4) during treatment of the rail 12 
and the reinforcement 25 during the passage of the vehicle assembly through 
curing ovens. 

The envisaged expansion of the foam substantially triples its initial volume. The 
reinforcement 25 ensures that sufficient heat energy is simultaneously applied to 
uniformly expand the foam product along the necessary portion of the section 21 
and locally strengthen the latter by bonding the reinforcement 25 inside said 
section 21 by means of the foam material. 
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CLAIMS 

1) Reinforced structural member formed by an outer hollow body (20) wherein 
the inside walls delineate a chamber for filling with a material such as foam, 
characterised in that the filling chamber (23) contains a ribbed internal 
element (25) which delineates foam-filled cavities (30) formed in contact with 
the internal element and limited by said inside walls (20i) of the outer element 
(20). 

2) Structural member according to claim 1, characterised in that the internal 
element (25) incorporates ribs (26, 27, 35) oriented towards the inside walls 
(201) of the outer element (20). 

3) Structural member according to claim 2, characterised in that the ribs (26, 27, 
35) of the internal element (25) are carried on a strengthening element in cast 
aluminium. 

4) Fabrication process for the reinforced structural member according to any of 
claims 1, 2 or 3, characterised in that a reinforcing member (25) carrying a 
foam product (24) is inserted into a filling chamber (28) allowing fi-ee passage 
for surface treatment products, and sufficient heat is applied to expand the 
foam product and bond it to the inner surfaces (20i) of the outer hollow body 
(20) as the vehicle assembly is passing through the curing ovens. 
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